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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a semiconductor device having siticide structure wherein an FET having a low resistance value 
corresponding to a fine pattern is arranged. 

SOLUTION: A polysilicon electrode 4a is formed, via a gate oxide film 3, on a polysilicon substrate 1 in an active region surrounded by 
element isolation. A polysilicon wiring 4b is formed on the element isolation. A source.drain region 8 is formed on both sides of the 
polysilicon electrode 4a. On both sides of polysilicon, films constituting the electrode 4a and the wiring 4b. side walls 7a. 7b whose 
heights are at most 4/5 of the height of the polysilicon films are formed. Silicide layers 9a. 9b are formed which are in contact with the 
upper surfaces of the polysilicon films and the parts above the side walls on both side surfaces. A silicide layer 9c which is in contact 
with the source drain region 8 is formed. Since the sectional areas of the silicide layers 9a. 9b are enlarged, low resistance can be 
maintained even when the size of the polysilicon films is made fine. 
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its* 2 # y v y = ^ t * • 



<t 5 4) X ^ ^ - ttmW-giWo 

im&m 1 5 ] 1 4f3«6©^#^BC:fc^ 

t, 

Ox 

1 6 ] Bt&H 1 5 fBM<!>#m4*&UK.}3^ 
±E* : f^*±fc ±ES5 2 * ■;»>»; 3 >m<»frfr 
±I3^#(gt©±®©St2tirg«:, ±§3rS14^±©± 

I33& i 3 >flg©±®©;s;*<imi:«{£iijbT-;& 

* - i: -T S 

[it sRii i 7 ] if mm. i4, i5xiii6 %&mv>*m 

±S3S§ 1 >; S>- U 3 >BtC(i» i«iiJg©^ 1 iWtffi^itt 

immm i 8 ] mmm loxttu E«©4M»tt£tB 

±E+M -K>>*— ;i/Hu -ISW'&^iiSC^S ix Ny T 
■±B> 'J 3 >SMb«fc±83# 'J > U 3 >BtRV±E^a» 

±f3ffift^rt©^#««±£y- hieiiR&^-r 

±§37- htt»«ERlf±E* : P^«©±fc: i l l «tt# U 

'J 3 >®l£it«-r 5!£ 3 oiit, 

±E¥«tt* 'J 'J 3 ^fc J: & jliRftfc 

l»£ bT, < t *±EJStt««±t»«sl« U > ') 3 

znm-t % m 4 en t. , 

±§B*tt# U -> U 3 >IBI#ffM£ftfc*ffi±t+M K •> 

±§3-9-1' rt/fflfftliitfc:***-^** bT* ±13 

mfc* 'J U 3 >K©Wffi!#fc*tt# 'J •> 'J 3 >jg|©iS 
$©4 y /5«T©^^^*1-S-9-'f K£a— JV&Mf&T 

±ffiiStt«*rt©±SB«tttf U > U 3 >JK©S8fl|*tffl 



Si¥9- 7 4 19 9 

>*«£JBfi»-5SS7©i|Ifc, 

±§3*at*ctf 'JyU3 »BS©±@ fc s ±I3*§U*# U > U 3 
>R©PS«Bi©-5-fe±E-y--f K**— ;i/J:!>t»±#i:* 
3SB#i: tfStti b fctt^-C-a«©^@±(c^JSM&*« 
lTSSI8©Xf§i;, 

£SSflMO<JlCJ:>K ±B^«Kfc±E«tt5KUS/Uri> 
K©«tBLfeS»«-i:*K*B$*T, ±E*tt*V •> 'J 3 
>JR©±^fcPS«BS©— SBi:t:«"r6i' , J-y-'-f KJiftJfc 
f£1-S^9©x^h, 

±8B£»R©*fifSSBftl»S-rsS61 0©Hi:&«^ 
T^6£fc*^fc***3M**fi©S3I;SF». 

immm 2 0 ] ifsRn 1 9 £«©**<*£■©»££ 

±§3SS 4 ©xgT- tt, ±EfStt«*»tf±E* : f «■«© 

«»S6B©«JS*S. 

m*m 2 1 J ft ^ 19X142 0 !3tt©*«ftSi 

©«at*a5t*v^Tx 

±ES8 6 Oliftt, ±E«tt^ U U 3 >M© a *.± 

E1M H->*—A'©±36ri:36i:*a5«-©K* 4: 

©it* 5 1 / 2 fel± ii «c -5 J: a Cc ±l3tH- K ZftZ 

JSEbx 

±§3^ 9 ©ist-ii, ±i3^«^ u •> <; 3 >M©sfflas 
A^jifT-rsv-u-f-Y FJBs«*"*T?*asai*s*Tx ±e 

'J •> U 3 >flt© a * ±E-y- f K ■> * — ;u©±# i: 

^S©Sit**o 

2 2 ] if «J9 1 9, 2 0 2 1 13«6©*a|t 

«:aa©«a*a!fc*iv>-c, 

±f3^8©xgr-(±, ±I3V-X • KU-f>««©*ffl 
^•aiU&ttlB^E&BRftJtWUH 
±IB^9©xST-tt. V-X • Kl/-f>*«t»t4!li 

«fl«EC©S£^F3c. 
[Sf^JS2 3] ffi*J919, 2 0 Xtt 2 1 13i8©*« 

±lB»6©xg-Ctt, R*tt K^-f 3iy?->y&fliU 
T, ±E«S«sK U •> U 3 >K©ff $ t(SS« b^iS^ 

^J£bT, -±E*-f F**— ;b©««**aSMM-*£i:S 
»* -T S ^i9<*^g©^it^i£o 

2 4 ] IffsRlf 19, 2 0 Xtt 2 1 §3«©¥ii 
ft^B©8£^i&(c«v^T, 

±l3^5©xst-tt. it-f K->*-;i/ffl««Ri:bT- 
«*b> 

±H3^ 4 ©xg©^±H3^ 5 ©x^©hu{c, '>«e < £ t> 
±E»«jK' J ~> 'J 3 >§tRtf*a9i*«fii©«®±£&g 

■J-6*#»«B©«J6*iS. 



im&m 2 5 ] mmm. 19, 20x1*21 mm<D*m 

±E* 1 ©xflfcj:, 

±§3**f*»£±£^-.y^>^ h -v/^JK$:lt«^-2.x 
±l3^-v^>^ h '>^«©±£*?#I^«««£B!I 

««Itfei|i«-*-*XfIi:, 

t- a«©aia & « ^ t§ t -r 5 ig t . 

±§3^^^></^ h v^K*»iRfl«jfc:|**-rsx|14:*» 
£ft»K 

[If 3?IS 2 6 ] ffl|«« 19, 2 0 Xfct 2 1 EIR©4Mlt 
±EJ8 1 ©xflfct, 

±E*»ttlSt8±te:TJifll# 'J U n >J@l£:i#*-r 2>x 

mt. 

□ Lfcv*^£ff5fi£U .T©v;*£> fcfflt^Tsiy^vy 
*fti<\ ±§3vx ^ ©BBPfflt & -5 ±ETSffl* U -> U 

±13 M^>^* s ^fiE^nfcS«±(c h u>5^I«>ii<frffl 
»««**«-rsxgi; % 

±S3 M^>^Sto3i^ffl^M&^^^^y^ LT, '> 

ft < ^ i>±m~fmm^ u > »j n >mcosm* s miiit & s 
±§3 h 1^ >? L f*uzm, : &-rz±ffi h v >7-m&b&frmt&m 

Btfc«k»K ±i3«t£^©*#{*a*£©±aj;!)fc*:7 i 

±§3Sg 2 ©xfgfct, ±ESBl©xg©3fc±ETJifl§# 
U > U 3 >M*it«t-?.xg©mi{cff W 
±I3SB 3 ©xgflt ±§3T/lfl!tf »J U ^ >JgSZ>*± 
13 KU >^S*?$l«©±fc±E¥*tt# 'J U 3 >]«( 

±E!6 4 ©xgTtt* ±B»tt««±C *5^T Ji±l3T 
Jlffltf >j > >; 3 >jjg;&v±g3¥«tt* y > 'J 3 >JJH*> £> 
±fi*att* >j u ^ ymzxzm-r 4-*, ±13 h u >^ 



9-74199 

£4Mttt&B©£i£;£r&. 

[flftftg 2 7 ] 2 5XIS2 6 §3«©**f*igS 

©SjI#i££:f3^T, 

±aBSS6©Xgtfct N **ttK5-fx?»f>yftJ|5l / 

t, ±§3*a«# y 3 >mt©jp* ts««f u^as * 

•Y y ^ > y ©#— 31 y 5 1 - > y&ff 3 c i: ic «t ») -f- 

^S©«M*iSo 

2 8 ] *l»i*»K©3lHtti£©ffii!£CrStt«i 

±l3Stt««W©*ilMMMR±S:y- bi»<iM^J$t- 

zm2<DT.mt, 

±!3y- H6»JBUkrf*?«-l«©±fc5|£lRtt5K 'J U 3 

±f3¥««^ u >; 3 >mz^ v^yviz&t) mvimz 

HtSLT, 4l>a:<fc*±IBffitt«*t:tttt/I«Ui''J3> 
±§B*«*MfetE, *^«av««sl« U > U 3 >M©± 

±13-9-^ K>>*-n/«lfil»ffll©±C±E*'f 

±E-y-f K i >*-;bffl*g^M©fSia5©^t±E^^^M 

±E*-f ^ffl««K©IRSBfca*ix&^^K 

^v^^t b■r3lu/5 : ->^ r $:^fV^, ±Er^tt^t U > U n 
>Bt©iS«l*K±E»R!l« 'Ji-'Ja >M©iS^ i 0 t»fi 
V^i«**#^-6L*tt-9--f K»>*--n/fe^jES-rsJ8 7© 
ifii:, 

±I3rStt«^F*3©±l3^tt^ U >; 3 >/^©H{PJ*t{!i 
±Ev^^fltftl»*Ufe«, ±§3i^«^'J ->'J3>I© 

±a t±i3^tt^ > <) 3 >m©iHpj®©o 

■k •> ;u <t t> t> ±* t ft ^ t * s ^ai l tz tt!B-ea 

«©^:H±ic^SM^Ji«-rs^ 9 ©x@t> 
ittiSIS&MJlfc: <t t> , ±S&SR ±E»«3K 'J ~> 'J 3 > 

>K©±iBtiiSfllB©— fflfctSE'TSi'U-y-'f FJBSJB 

±E*«K©*KJ*:asS!»*-r*SB 1 l©xSi:&f^ 
■C ^ Z Z t 4*«W*«tt©»ifi*TS. 

2 9 ] If sfclg 2 8 Ett©^«flcSIS©Sji«' 

±ES8 4 ©x^T-ii, ±H3rStttM^0 f ±E^?^^t© 

±(z^«^ <) ~> y a >jR&jBjts-r 4 c t -r 

${*&B©S&#&. 



• 4 



[it 5*11 3 o ] m&m 2 8 xtt 2 9 mm<D^m^m 
±13* 7 <Dx.mx- bu ±!38itt* y •> y 3 >jk© ? *> ± 

IB+J-'f K£*-;u©±#t&S^7}©i6£k»'hii&*Ii: 
©it # 1 / 2 W± h tt Z> <£ a tc ±I31M K •> J£ 

±13* 1 0 ©xgftt, ±§3»RJi« y > 'J 3 >KOMi 

iB^tt* y > y ^ >m05t>±v&v<( y*>*-iwd±35 

3W*SE«©»jI#85. 

[S*#M3 1] ffi^S2 8, 2 9Xli3 0flBtt©4Mli 

tt£S® ©Sig^tS t *> V * X , 

±I3*9fflX*IT-Bu ■ KU-f >fiMI©»H 

#SW Lfe#<§T-±§3£JgJ8l£** U 
±83*1 OWXgT-tt, v— ^ • KU-f >fH«K«8"ra 
SB2©->'J-!M HJife^fcJBJ5E-r*ChS«ai:-r4 
*aM*««©«J6#iS. 
[|f«St3 2] »^IM2 8, 2 9 Xfcfc 3 0 §3«©¥* 

IBWftWJlSCtfS ixNy T?as*l6»> »J 3 

±§3* 4 ©X*I©*g±|3* 5 ©XH©bu13 x < k fe 

±8B««si« y > y n >«u&rr*swM&«©3iiB±fc:«Bi 
im&m 3 3 ] sixm 2 8, 2 9 x« 3 o i3«©4^ 

tt£EK©H&£&C *v ^ X : 

±§3* 1 ©xfttt, 

±8B*aW«Hg±fcx.y^>y^ h y^fltfci§«r*-*x 
St, 

±§3^-v^>^ h !^<K©±fc*?d*^*1BI«&W 
ftffv^ ±I3v^^©MpgB{cfe5±I33i>>5 L >^ h 

±13 h b ^f-tmw& *xfea«±tc h 1/ 

T*atg©*ffl£«IS¥££Tr£x*ii:, 

±13 h u >^rtca#^-5±ia h u 

[§S#Jg3 4] M^912 8, 2 9 Xtt 3 0 g3$c©*« 
tt£tB©fltiS;&i&t:*>V'>?, 
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±13* 1 ©Xfifct. 

±i3^i*a«±tT»ffi^y ■> y 3 
fit, 

±f3TJlffl* y > y 3 >JK©±fc*^#<Bej8fc««fc Bfl 
£ffv\ ±HBv^^©IBP«fc:**±KT«lffl*'; > 'J. 

±13 h 1/ >5 L * s J&j5E$ntaffi±tc b i/ 

±g3hb>f L S«)ji^ffli^^S^^^>'N-^^UT> '> 

a < t *)±t3TJiffl^ y -> y n >M©a®* j mai-rs s 

awR© at® * sa^a t: -r ■* xs i: & a 9 , 
±13 h u >^wc^#-rs±i3 h u >?-nisbikfrmmm 

miz «fc 5 . ±13Stt««©*i!W*»«©±iB «t 9 4> * 
±§3* 2 ©x*Ifcfc x ±13* 1 ©xgffl o *>±I3T/lffl * 

y >>y raviKfcitarrsxeoiKifcffv^ 

±13* 3 ©xfiT-tt, ±l3Tilffl# y •> y n >M>5V h 
±13* tCiSftts ±t3Stt««±fc*v>TB:±l3T 

y >> y 3 >mfttF±E¥«tt# y u 3 6 

^S5t±^*jv>-c(i±iB¥««^y «> y rj ->m<Dfrp t> 
mvt?n y y 3 >R*Mt sci'swatts 

«S©Sjt^iS. 
[%Hj©paBJ&:ifta^] 
[0 0 0 1 ] 

[«•«©« ^ytt-r Kfb*n 
i*ac«!), «fcia«;fl[fflfi»«jKCBi-r*. 

[0 0 0 2] 

[^*©tt^] SLSIffl^lfT-lt »j£^?©gS«i 
Yb, ^?SJSYb. MMlt. l£rS9**^b* J ii^t•(,^5 0 •¥ 

©fc«>, mls i &mm-rz>fe*b<D7'v-bx<cn^x 

it, MO S h7 >^X^ffi*'J •> U 3 >y- ME * 

y > y 3 >ffi«u v— ^ • k u -r >ffit!t«©ffiet$:<£j)a 

?©««Kb, iS&Jg-fb, SM-fb. e^«S^{b©ra±«r 
iotV^5. ^©ig-a, — ffitffjiz, MOSh7>^7^ 
©^»J^»j3>y— hSS-^V— ^ ■ KL"f>fg^ $> 
£V^tt# y -> 'J 3 >ffii&©}SJn;£<KS$-r£ fc»© 1 rD© 

&mt: lt, -> y 3 > h&ma>it-&®X'& k 

T-tt, V-^ • KU-f >««©«tni©<S«* | nIi6i:«:* 
Ztfrt,, V— * • KU-f >^J&©Hi|8©f§'h£, V — 
^ • Kl"f >fa^©$^s©®®^, MLS I 



(6) 



fir Wisp 9-74199 

« t 



[0 0 0 3] iCf, _tSS^ U K^n-b;*©^-^ 
^fr^SIJ-'J-tM K (Self AlignedSilicide ) rTD-fe 

h-7D-trXflt MOS h^^VZtKDmmtlsX. T 
fcV— ;* • h'W feats' 'JIM KYb£*S 

[0004] tiT, «£#©■»*- u+m yw&jbc&d- utt-r 

hVDWCout, 02 2JW02 3 (a) ~ (f) 

[0 0 0 5] H2 2 (is UtM F^itSrWTS 

MOS hv>i?^^©»fS«}jg©— #l£^-r o i22t 
*>V>T, &^ta5M4:©li^{iW > T©il»?T-feS„ 1 
fcfcv- 'J 3 >&K&^-r. 2 a li¥«f£S1£ 1 ©±fcjfcjsft 

») h ^ t- m $m t # n -r s fc «> £ m 1 * £ n tz # m & 

U -> U ^ >i28-Cfeot> ±ia# -> U n >®H 4 a& 
Ifd? U •> U 3 >E«i4 btt|5jB#HiiS$fLfc^»; V =J 
>fltt?*Ufc:**lT^4. 5ttJKU5'';3>flMI4 a If-* 
«»**&»KJB«Sft&«MSYblRfcjj*-r. 6 Jib 5 
>S>**©e*ttfiLh*: bTlW1sll$©BBrfl«j&*#ft* 

SLKv— ;* • KIM >fH«6£7jvr<, 7tt:-t»--f K^*— ;i/ 
■CfctK <^ fc> «9>3 L DDfi|jg£ SUB "T ffijgg 

V-* • KIM ^^Mts^^vaxv^^ 

tbT<£ffl:?ft£. 8tt*«K©^««J& H-^UTJB 
JERSixfcSSiBflEV-^ • KlM>««&ijV*-. iSWKV 

• Kl/-f >ffiS8lt N— c h K 7 T-fcJU 
ffilA«As**«aA*n&iit fiWSfcijsU P-chK 

5 0!*.<£bf2 m&&A$titzp+ mm 

Sr^-T. 9 attsl?US'>;3>«ffi4 a©±t^dE*nfc 

b©±tjgjffi$nfcffi»a5«>';-b-'f kjb**u 9cii 

v-UlM KSS^-To &->U1M K19a~9ctt, it 
■;tM K7"D-b^T-*'J^';n>mfig4 a, 

>ia$i4b, s^iSffijgv-^ • kim>««8©sjh 
WiE©aja-*pWfiC'> uim fc-pjBjEfisn 

5. v'JIM K*mi:bTB:, — HSftjfcT i S i2«© 



L/Ts CoSi2, NiSi> WSi, P t S i2 

[0 0 0 6] 12 2©*it£*-rs*#tfcgS£:}3^T 
BU # l Jy | j3>li4a, ^';^>Jn>|BM4bSU c 
i^iRKV— * • FM >««8tS-T4S/iJt»-'f K»9 

a~9 cifimmzti-c^ ^n-en©ffitn;fi$ffl 
ares a. mz-&, ->«jim vm&Mi&ztiT^te^tf 

©t§-£\ *U ~>'Jzi>M©^^* s 3 3 0 nmT-feSi;5K 

>«(©*>— Kffitn;tttt^3 0 Q/DSflE-rfftS. 
122 •> "J tM KJi 9 a , 9 b £^tr# U ■> 'J n. 

««ffl5/U1f-f K9 efe^tr*5«ftV-^ • FIM>« 

M8©^-Kffitn;<att, ->';-9--f KS* s ^fiSi$nTV>'5: 

^m<omm 1 o o q/da»6 3 n/ntrRcffi^n 
^F^*gcM-rsgHia^ai:©3>^^ Ktf, ^-y-'jit^ 

K fltiit t * tt S Blg&JK.£ y'J3>i;CD^ftti&<, 
hJStfC* J l/l 0fei.T©fBicfg^$ns o 

[0007] w±giWbfc«fcdJCs ^•;'> | j3>fg4 

a, tf'J^Unvffii^bStriiSi&KV— ^ • KU>f> 
«^8©±gB^->'J-9-'T Hb-TSCfcTfs ffiKfe* s M'h 
i-5©T-. Ei^^^WgSMb. ftggjgfb, ffi&ftK ffi 
« ^SijYb & $ * S C h ^qJtg 4: * . 

[0 0 0 8] 02 3 (a) ~ (f ) %mmLt£.& 

^©IfJit-f K«ISStSMOSh7>W* 
©Siit^S(COV>TSttH^-r5» 

[0 0 0 9] *-J\ 02 3 (a) C^ti^C, ->U3 
1 ©«Sfti£©«^t*5V.T, ^t>8S 2 a-C-ffl 
SiiSrSSM^^tCs y-h^fb)K3i:*'J^>Jn> 
««4ai:*^s8U ^iSk:«a»fbM5&^fiK-r4. 
d©h&, 5R^(BI2 a©±tc*) x *'Ji' , J3>fli4 
a i: [5)B#{3«*ii txmmz^* > titztf U 'J 
3>B»4b»V«»«{bJK5*^J«$ilTV^6. 2£ 
fc, ^*-h«a4a»W««»<bBt5*v^^i:U-c» 

s/ 3 >«« 1 ©stt«*rtt^««8'f *>*fi««tf 

ft*flUSMHJ«Si£ (CVD) &fflV^Tit*bfciP 
V > iftiRCil*ttx ^ > ^ b T , 4?'Ji/';r3>a 
M4a^^'Ji>-'j3>iai^4b©SSffl!l^(C, iM K>> 
t-^7^ff^t5, 123 (a) tt, iO*-f 

7 ©»*#^ T b feB$ffl»^©»f £ . 
[0 0 10] *(C, 0 2 3 (b) Cjjv*-J;5 6:H ^U'> 
•jrr>®@4 a^lFlt-r K •> * — -/V 7 S:^^ {? b. IT V 
U 3>JE« 1 ©«tt««Wt^Ftt*-f *>*Ji5»STf 



[0 0 1 1 ] 023 (c) tc?jvr <fc-5£, *U > 

'J3>ii4a, #v 4 b AifftSftv- 

U * 'J U zi y u >* 

*tit<D:£HJ:fc£JIJgi 1 0 (#l*.fc£5^>J8l) 

[0012] 123 (d) Mjfs-f <fcd«C, 6 0 

0"C~7 0 0°CT-RTA (Rapid Thermal Annealing ) 

mm L&mmym] sfrt\ Ji?»j*>'j3>«ffi4 a, * 

| j-> | j3>ii®4 b&tfffiftKV— * • KU-f>1SW*8 
ft«J«1-SS"jb>i:^>4:*fi*6*«T, TiSi 

2 JRfr&&££'';-?4' Fflla~ll c^MtS. 

Sl?#g|2 a&tflM K ;U7 ©±©5=- 

*>K10«u Tflbc^u :^>##ffibm^fcto2' , J-9- 
[0 0 13] ^©&, 02 3 (e) twtiiC, fx 

y h^vT-is-y&ffte-iT, #-> , ;ti-i' Kill ia~i 
> - 7* - jum bTk^* ^om -m&itfcm*.m & m 

[0014] feSU 123 ( e ) £tt^&-> U tM F 
llla~ll c^^ge^ST iSi2Jg| (C49) 

au mmm&mifiitm.ffoi&^^um (6 o o°c~7 o o 
■c) x-Bi&znz>mT-m.in,m&% : FM^* *zx, ^2 

3 (f) »J5R*ilfc'> W FJI (Ti 
S i2 ) 1 1 a~ 1 1 c(Dl&tKZm.iZ{g,T£-&Z>rzlsb 

2[5]@©RTA^$rll:«ta<3iaia (7 5 0*C~8 5 
0-C) T-fT&oT. ffiin,5g©{£^ T i S i 2 M (C5 
4) 'JIM KJf 9 a~9 cSr^-TSo 

&©:c® t: 43 it s Stt^©ia^<i*BS-r S A 5 . 

ANIIfiflUScZMtau ¥fi*b, n>** |-*-;i,©gan x 
&R£ttflK©i£tt. ^«E^©ff^^$rffoT, LSI 

[0 0 15] ^©cta'&xgt: <toT, 0 2 2t:^t 
[0 0 16] 

u^oti-zmm) w±©<k-5f^ ils 

■y-UiM' h-7D-b^f^5^ SLS I©0fc*Mb#it# 
a^St^ — 0 . 3 5/zm, 0. 2 5 uratm.m<t^n 

*bJ^±©*Ui''J=i>El!l©tI&0. 3 5/ym, 0. 2 
5//m4;Sffliiig{b;*ftTi<Ko fUT, ^ci^rf'Jy 
•J n 4 a , * U -> U 3 >E*H 4 b ©«£{b£# 
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ini{*fci:^©*l©}£&tcJt0>J LTitiD-r ti^ offim&& 
[0 0 17] #£F t gMi:fc£©«:, ->'J-tM KWBfcL, 
Si2M^t-feD, # >J -> ^ >JK©i|g# 1 . 0// 

£#oT> TiSi2 tDl^ WL^^—^ifi 0 . 3 5// 
m, 0. 2 5,um£mfflfb£ftfcJg£\ 1. 0vm%± 

mz>um.<Di/— vi&wc < e>^> «'j^t@©o. 35// 

m, 0. 2 5/im<D&m<Di/-hi&1jimi£j¥'%fcn<te 
*)\ S-'J+M MbLfcLS Iffittfcl/tv ^©W^rfSfc 
#BJ¥T£&<&3. (H*I^"f ^n^W^ 6^, 1 
9 9 4, 5 2~5 9H#«=0 „ t£.H. T i S i2 Uft<D 
Mr&&.%tm£ IXC o S i2 , NiSiftffet), Cft 

6©*mttT i s i2 1 < •b^tt&m. muwzjihm 

HfflYb^HSiT-fe 5 i: ^ a FpmtfJfe So 
[0 0 18] ^^{im^S^^^T'&^ftfct)©^ 
fe!3, *©BS«j(i. ^'J->U3>S:fii^©±{c^ , ;-ti--i' 

h7>^^^^^«6Ufc*#^g©^ii 
itizb mm ismz>m,mm<z>mv>x & t?Z£¥-m<£ms%.v 

[0019] 

imm&MVi-fztzisbcD^m] ±i23m&m$.-rz>tz& 
*mBwmbtzm®;^m±. * >j •> «; n >m©ji® 

[0020] imtc^iciss i (D^mfcSim 
f±, i tciB«^ft-5«ta^> *^a«©-a5t 

u > «; rj >McoiS$© 4 / 5 WT©iS^F ^^^"S^ 

M©±Si:±I3#U 2/ 'J 3 >M©j^{9lffl©d ^±ia-tJ-'r 
K ■> * -;u©±# i: * * SP^- i: t^E UTff^fiE^ ft±!3rS 
14Sg«LtT-±!3*U 'J ^ >Mi:tt{c^— hMMt LT 
«MB-r i. -> 'J "9- K H 4: > ±§3«tt^© d *» ±134? U 

>• >j =(>ffi©p^l^^^^4s^-s^^cJf$J5S;^^^fc v— ^. 

[0 0 2 1] '©SlfiKtcJ: »)x *U->'Jn»R©±ffl^ 

»fr-«: < PO<nga©-gisKig-r s >> <; ■y-'f K/i* s i&it *>ti 



[0022] m&m 2 taa*six* «t a m&m 1 c 

&t>T, ±83* y 'J n. >JRft±BBffittffl«SV* : 3 t «- 

«©±t«j«u ±83«?#&t±©±83# y n >jr 

t±83ifl^9-l8i±©±§3:>y+M FJBfcK:J:»)S«S* 
[0 0 2 3] c ©SUffiC J: 5, ^-h«ffii:a*aJ«-«t 

[0 0 2 4] mmM3 CiB***l4«t-5t. 

i£ 2 £4oV>T, ±83* 'J y 3 >JK©5 -fe±l3-y--f K •> 
;i/©±# i: a S 35#©« £ t fi'MI*! h © J± £ 1 / 

UTff2j&£ftT^S«J&ht-S;i,h#T-i££„ 
[0 0 2 5] C©#lfS;t:«fc>K se>fcy— hWajWRIH 

[0 0 2 6] 3f*^4(rg3S4^tl5 i^CC, St^g 1 , 
2X(i3{C*JV^T, ±83 V-* • Kl/-f>SlC8UT 
ff5JEE$ixfc^2©«>'J-tH' h"m%£ t>fcmifZ>Z£ti*T' 

[0 0 2 7] 3 ©#§£&£ £»K V— * • Kl"f >*ttC 
}g-TSS« 2*>yiM KJf #ff£j5££*u ^totoWXli-J 

hbT©ffi^fil#'h;*<iiff$£;f"U IJ-'J+M h*«M©^J 
£#$^0 

[0 0 2 8] Sf^II5tr|3tt^tt5 <fc5£. 
2X(i3{C*3V^T, ±EJR^*ft H/>fS*fdi 
£ U *o±E*^*©±aa*±ES«fc*i*P'J©±aB 
^>§Ef*«l£©±a cfc K> « X ^ y 7« fc ffiv ? fc UlfiS-r 

[0029] ^©^jEKtrit), mttM&y-i }">*- 

[0 0 3 0] W*JH6{cl3*^n5ia t, tt*B5C 

*^t. ±83* y^y3>igi£. 'ptz< t<b±m%i&m 
m±.x\$m 1 # y •> y 3 >mtmm 1 * ■; ~> y 3 >m± 

fcit«*iifeSS2 3j?y >-y 2JfjgtT-#f 
f£U ±83f--f K^*-;u©ig£#±§3Sgl*yS'y3 
>MSl>*±§3^ 2 # >J y 3 >M©^3tlMff cfc t) fc'hS 
< & 5 <fc 3 K mm? S - i: AST* S £ . 
[0 0 3 1 ] c©#}jEKC«t!3, lfil*y »>y 3>|g£:SB 
2 * y ~> y 3 >M©TffittSK«£©&&£^«tt3SB© 

&.m iw^isio* u -cagMS-r set a* pjib t & 

<5 o 
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[0032] mmM. 7 ici3«^tis «t a k % mmm 6 c 
43i^T, ±E*-?tfl-(i±fc:±g3»s2*ys'y3>«ffl# 

a^&SiaS&ftJfcf&bT, ±83JiS-?#f&©±ffl®iS;*te 
g* 5 ±B3fStt«^±©±H3^ 1 * y ^> y n >M©±H© 
M £ &W £ mi m U t * -5 «fc ? C fit^f 5 c i: #T- s 

So 

[0 0 3 3]. £ ©ttj&fc <fc !k JB 2 # y •> 'J n >IK©T 
Hi 1 ??* h&#fig£:&S©T-, si?y->y3>BlS^JEK 
Kfc*5«-4-'^4'-=>t5 r »K* s lS±-rS. t-*t>*>. * 

[0 0 3 4] W5RJg8tt3«t^nSctd{^ Bf**5, 
6 Xtt 7 t*3V>T, ±E* 1 sK 'J 5/ 'J 3 >MtiSJiS© 

SB 1 ^ss^Wf!)* 5 k-^£*x> ±e* 2 * y >> y 3 > 
Mtcfgafi©^ 1 mmm^voifi b'-y^nx^?>mm 

[0 0 3 5] i©*j«fc «t !3 , MS 1 sK y 5/ y 3 >M©ffi 

infKAsfa < ^-5 1 1 sb 2 jk y S' y 3 >m»-> y -y- 
* Kfljtfsa&aiitfcfc*. ufe* s oT, *y^y3> 

[0 0 3 6] W5RJ|i9t3sa«;*ft3<fc5£, 
(i5^C^5^^T^ ±§31M Yt>*— ttWfcflBtSC* 
Six Ny T-St^ftS^y 3 >aYb«tTf «U«U ±83v- 

y 3 >fifb«ti:±jBJi* y y 3 > «atf ±E*aw*«« 

4:©IHIfc:«mMb«tlc-n'aB!-rs#lfi8i:-rsc i:* J T* § 

So 

[0037] c©#tfiStc<fcfK ->y3>aiflijutfc»fbBi 

i:©al-;5 : •>^S^RJ-bA J Kv^ch^?,. -tf-f ;u 
t-^So bt^oT. ^^-^tt* s fpi±-r setter 

[0 0 3 8] *^H^lc^S|g2©*J»<*«M(i, 
1 OtclBK^nSotatc. *a!lf*Stg©-SP(Ca5lt?.n 
ferStt«^i:^ ±83fSe«^^m5ffltr*?^gli:> >P 
ta < h *±EStt*J«©±lciBj«*n±EfS1!fe««±-P 
y-h«ffii:bT«lt6-r*«tt©Jl«yS'y3>fflti:, ± 
E* y ^> y 3 >«a©H«H©±K:ifJJ«S*i&se»i: 

KSiagp©*^a5^f>±i3*y «> viywrnttttfa-t 

i^M^e.^s i*f©«ffi»-y-'f ±E#y 
^> y 3 »k©±h fc±E# y ^> y 3 >M©^#jiffl© a *. 

±83-9-^ H •>-*■- )UD±.JS tteZ&frtlzmisXBmZ 

n±83rs^«^±T-±i3* y > y 3 >agi:«t'/- h« 

ffifcbT«ffirss/yit'f ±EStt**©-5* 

±e# y y 3 >K©ps«*t:fii[S-r *fiR«cjg«*n 

[0 0 3 9] ^©fil^t J; !3, 
ft <£ ?) fit 31 1 » S C t T- £ S 0 

[0040] mmm 1 1 tiatsns j:^ t, mmn 1 



A 1 



0 fc33V*T\ ±13* u -> U ^ >JBtfe±|Batt*«av* 

tt&<D±!CM)$, LT, ±13* ?#SS±©±f3* 'J > 'J 

[0 0 4 1] nielli 2{clB@^ns<tot:, fflfifcJll 

£1/2W±£:LT. ±ES'U-y--f K/f£\ ±83^'J'> 

ffl «M L T JfcfiK £ ft T ^ 3 m i: 1" £ - £ # T- £ 3 o 
[0 0 4 2] ffsRJll 3(CIS«E$n5«td»c> W*ll 1 

o, i 2tijv>-r. ±i3v-x • h-u^>mm 
izmLxBrnztitcm 2 ©«> y +?--r k®&^ e> c»jt 5 

[0 0 4 3] IfSfc^l 4tt3«^nscta{c, ffi&gf 1 
0, 1 lXlil 2K;fc^T, ±I3*?#lSS£ M/>^S 

m^mtLx, ^^±i3^^ai©±iSA j ±i3Stt« 

5 x o tzmfs.-? 3 - £ #t- & s o 

[0044] m&mi 5^i3«6^ns<t^ic> m&mi 

±r-fct!g i*'j->'j3 >mtmm i*'j->'j3 >k±c 

it«2ftfcS§ 2 # U =3 vat ^ "=> * s 2 JfiglT-fltjEK 
U ±13-9-^ h***— ;i>©i«;*#±f3SH 3 > 

«fc a tc mm-r s c: h # t- t s o 

[0 0 4 5] IfiRJgl 6{Ci3«B?ftS«t-5«C, IfsRJll 

$&m&±%dm&ffit$ l ±(D±izm 1 * »; > y 3 >jb?©± 
sroas^es £ 1 k * 5 <fc -5 tfltffc-T zzt&x 

[0 0 4 6] flHcJHl 7{c|3«^ftS<td^s 1 
4, 1 5X14 1 6 KiSVTs ±H3Sgltf , ;S' , J:3>JBI£ 

iSiiSo^ijis^^ASK-r^n, ±§3B82*y 

^ 5 fllfiK h t Z> Z t W X g Z> = 

[0047] m&mi 8tri3«6^nsidt, m&mi 

0X111 4(ciJV>T. ±1B"!M h***- ;i/£-JJS9<i&fli 
®5S#Six Ny T-^ftS^'J^VSfcJglT-tftfiEU 
±f3~> "J 3 >^bffili:±I3tf 'J U ^ >§iair±lB*«l 
£ © 1 &MSKbM £ ^ISrT 3 C t # T* 5 3 . 

[0048] w^i i~i 8e>mmiz&*)^ m&mi 
o<Dttm<cimz.x. ±M©t»5l?ii2~9©^ffl^)!jn^ 

[0 0 4 9] *ftW<Cl&zm 1 ©*j9tt§IS©gjI#i£ 
<±, M&m 1 9{c|3®^ft.5<J:5t s *j§if**«©«lE 
ttj£©Sfii3£icr£t£M££S:m 5 IStrfSi^aS&J&fiE-f 5® 
l©xgt, ±f3rSt£SH^rt©¥«<fc«ffi±tcy- b*g . 
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tm?"frm<D±iz¥-fo#.#o ->y ?>m&Mm-rzm3 

fflXih> ±f3 5 Pffitt^ , ;-> , j3>^&ji>y^>^t«fc 
tJiliRffttl&SU-t, tt)±H3fSi4««±t^« 

jj« s/. >j ^ s ^ 4 ©is t , ±i3^tt^ 

m^mm-r?>m5(Dx.mt, ±e-y--f k->*- 

MS v^/t >v ^ UT, ±I3^tt^ 'J •> 'J n >M©M0JI 
#t»RjK 'J •> 'J 3 >^©ift^© 4/ 5 ttT©^?§* 

^rt©±!3^«^ ■; ^> y n >M©i^iPJi*{c{4®-r 
ff^-TS^7©'xgi:. ±13^^ y > y 3 >^©_tffl 

±i3^«^ y y 3 ymcommm<D^ %±mv-( y 
o * -)v «t 5 «> ±* t: tt s aj^ i: &m& l &«® T-«t6 

®^:B±C^«l^^««^-S^8©xSi:, SSj&f&SQJl 
(CJ:?), ±f3^J!Mi:±IE^«^y ->y3>m©gtHb 
fegP^-i:$rH/S^-a-t, ±I3^«4? y > >J 3 >M©±ffl 

tM(iiB©-a5i:&cgrrs->y-tM K^*fl$js£-r5^9 

©xgi:, ±I3^S^©*S^SI5$r^-r?.^ 1 0©x 

[0 0 5 0] mmJ%2 0tzs3«^tii.<t-5t, 1 
9fC3oV^T, ±I3^4©XHT*tt. ±ESit«««tJ t ± 

S3^^si©±(c^tt^ y > y n ym*mm-*zz t # 
[0051] tf^2 i ic!3«;*ft5<fc5£, mxm 1 

9XI±2 0^c*^^■r, ±H3^6©x|i-C-tt, ±!3rSatt* 
y->y3>M©o^±l3lt'f ;u©±^i:^:3aJ 

«-©;a^ t: wt'bmm £<Dit& i / 2 w± t * s <t o tc± 

E*-f K^^-^&^JEKb, ±§3S&9©x*rt-{±, ±§2 

y y =3 >m©i^ffia®* i e. jtfT^-s > v vm 
Yb-rsct^t-^So 

[0 0 5 2] |»^<IS2 2{cl3*^ft^«t-5t. WsRJS 1 
9, 2 05Ht2 HZ^X, _h§3^8©X^T-(i^ ±13 

v-x • h'uj >m&<Dmmitm&Ltztmx±.%?,-&m 
mzmmis. ±i3^9©x^Ttt. v-x • kvy>m 
^{c^i-s^2©^y-y-'r KBSi5]B#tff^t-5ci:^ 

[0 0 5 3] ffi&m 1 9 ~ 2 2 ©#i£lC«fc »3 , gf3£JS 1 

[0 0 5 4] lf^2 3tl3«^nSJ:^t, sf*« 1 
9, 2 0Xfci2 1 C^5l^T^ ±13® 6 ©X^iT•^i^ Hitf 

^K^^ji.y^>y&fiEbT. ±i3^tt^y'>y3»g 

©P^fcJi^LVNiS^Sr^-rS-y-'f yo*—)\>-&k,wl 

^©ffi^SrfS^-rSdt^Sfi UV^„ 
[0 0 5 5] C©*i£k:<i: »J. h-^<>^>^T-H: 



Lmzt^?ft&*mmisT, assise*!****^ 
[0 0 5 6] mmn 2 4 tEt^ns «t 5 t , » 1 

9, 2 0XI±2 lfc43l^t\ ±§3tg5©X;gT-fci\ 
K->*- ^ffiilftliyyifcUTHttWfcfcfcsStf'S ix Ny 

'&±f&m 5 ©xg©mjC s < i: *>±8B*R# U U 

x@ ft £ £> c 8&{t % - 4: * S T- $ -5 . 
[0 0 5 7] «|*S2 5CE*$*lS«ta^ 
9, 20XI±2 ±s3?f§l©x*I£> ±13* 

□ LfcV^ftffJfigb;!© v;*^ ftffl^T^ y^>^ft 
f?<^±t3v;*^©Mnas£&3±i3:t^>^;* b y/t 

sift l £«**«*«© -as ft ^® & Bras* * * 
^^nfe»«±{c b u 

Sxli:, ±3BbW>^-a»a*fli«lWRft^v^-Av 
* U^%< fc*±Bxs'fi'^ b y^JBt©*®#« 

U ±!3bU'>-3 L rt{cS#-rs±iBbl/>^-«K)a.*ffl 

mmmiz «t $ , ±t3rstt^©*«f*s«©±ffl «t 5 * 
fig-r -s <t o en o - £ * 5 t- £ s o 

[0 0 5 8] £©#?£££ »k. * 6 ©xec^ttiSl^ 
4M*©Bt»©«/J>**£ 4>x JBUPcDfc/h&Jiitt LfcB 

^H-g-Ji^D&V^ IfciSoT, WZ6<DX.t§i%nof%<D 

[0 0 5 9] fflf*JJ12 6{cl3«$ti5±atc, H$£l 
9, 2 0Xli2 1 fc:;m>T* ±§3fg l©X*Ift x ±§3^ 
g{fcffi&±£TJlffl*y J/>j3>RfcJt«tiiSi:, 

□ Ufev^ftfl^L^Cv^ft^T^^vyft 
fTV>±l3^^>(D^PSI5{3fe?,±lBTSffl^ , J '✓'J3> 
K£l** Ufc»*#fl^©-9$fc«iffl* & WJ£»;* * 
T-l^T-M/>fSMt5iSt, ±BBbU>^-* s 

5xgh, ±83bU>-? L S»ii*ffllft«JKS3iv^^v 

» < t *±t3T«ffl^ y y 3 >m<Dmm&m 
tb-r s £ T'Ssosa ft sff^a tc -r s ig t x-mm 

U ±!3bU>5 1 l*)t^-r? > ±H3bU'>^JSK)a^ffl 
tttfMftC «t 0 ±I3rSt4fa^©*j9»*«ffl±H«t D * ^ 
^»:/ttfc«^±HS**3 bl/>^S*?#*S*J« 
-rsfcfcfcC, ±s3S8 2©x*ift±g3!Sl©x;|g©?*> 

±t3TJiffl^»; > 3 >jgiftJt3»-rsxfi©iiu£fTV\ 

b U >^Jit^#i3l©±tc±83¥«tttf 'J *> U3>IS; 
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.1! 

±I3TJf ffl* >; U 3 >J8LRtf ±I3¥1£tt* y -> y 3 > 

M*"S>±i3i^tt* y > <) 3 >m*Bf$.-rz>-Jj±m b v 

>^-S* : F»IB±t:*5U^TH:±l3 5 F«ttd? 'J ~> 'J 3 >JS£ 
©** &±ffi»t*# '>> *> 'J 3 >f&*Bf&-f2> «t a Cff-5 

[0 0 6 0] £©#8cfc«fc»> % »38g2 5i:plDflUBC 
JniLT. MffiSM^- ->^t"?.l^©*»SA s lSl± 

[0061] wstciB 2 7 1 i3«?ns «t a C, If *JS 2 

5Xtt2 6££l^ ±i3SS6©xfIT-fcj\ S*ttK5 
^^V^ftSEUT, ±E*R*Ui' , J=i>flt©ff3 

ffts 3 6 £ F7-fxyf>^©*-M-i'yf> 
^*ff 3ci:CJ:»>1M K>>*— ;i/©JB*-ft<ffil*-r*c 

[0 0 6 2] COJitiD, :ny^>^S©$Wf4© 
£V\ b*^Y^-y^>^t<t b^*— ;i/©ift^ft^ 

B1-*it*«T? **©"?» 7"o-lr^©$^ASiRi±-r 
S„ 

[0 0 6 3] j6 2©^«tt&ff©H£;$i£ 

w^JB 28fcE«sn4«tac, *z»{*ats©*B 

loxgt, ±KStt««rt©*#f*i£«±fcy-btt 
««ft}KJS-r*JS2©xgi:, ±83y— bttltitRV* 

^(B©±t:jRRtt5K y •> y 3 >m&mm-rzm 3 ©x 
at> ±!3¥ts«^y^y3>8ift^^^->^(cj;t)ii 

v»tt!K y ~> y ^ >M©±tc ■y-'f h >> *— ;u 
ffl*fi^ft±i3*?»*stg, y -> y 

fc, ±13-9- b*^*- ;i/ffl»«Bt©±fc±83'y--f K->* 

t, ±83-y->r ;uffliftiifli©ppi®©*t±aav^ 

*Jglft££-f?f5 6©x*Ih, ±I3-y--T b'^*-;i/ffl$S«M 

©psas t £££ n fe ^ * r * -^^ ^ t l r ^ y f- y 
ff v^, ±83^tt^ y y a >K©wffli*t:±E*tt5j« y 
'>y3>jK©«*«t5t»fi^«$*w-r*L^tt-y--f b 

■>*-*ftMtS»7 0igfc, ±§Br£tt«^l^©± 

HBf&tttf y v y 3 >at©pi«*tttB-r 
y 3 >«©±h t±E«ttsn y •> y 3 >m©sipjh© 

a*>±!3-9->f b*^*-;u<t»)'fe.±^i:^5gP^i:A s Mai 

u&«e»T?as«©*H±c&«RS*«f-rs»9©xg 
•;3>Bi©±Hi:p8«E©-fflfccsf-r5-> , j-y--f vm 




[0 0 6 4] mmm2 9Kgs®£n3«fcot^ m>am2 
^^*©±c«tt# y > ■; a >jsi£BfiE-f sew. 

[0 0 6 5] IS^«3 0£s3«E£*l3«i;dtc, if3KS2 
8Xti2 9{c4b*^T, ±83SB7©x.gT-fct, ±83lfi§tf*tf 
y ->'J 3>jg|©-5*>±§3tM K->^--;u©±^t«:5g|J 
#©iS £ fc«/JM^tS h © \tifi 1 / 2 fcA± t * S <fc 5 C ± 
<< K">*-;i/&^jEfiU ±8B»1 Offlig-Ctt, ± 
H3)S«^ y •> y =j >flg©Pa{PJI® * ?> MfTf K 

[0 0 6 6] »5t?ia3 negsm^nsi-pt:, n«^2 

8, 2 9XI±3 0't^r, ±I3BB 9 OUt-li, ±13 
V— * • KU-T >^0*ffiA J gtBUfe«ffiT-±l3^Jl 
±BBJ61 OWxgT-fci. • FW/ 

2©^ y-tf-f FJiftH«ffc»JSR-r*C4: 

[0 0 6 7] if 5f<fl 2 8 ~ 3 1 ©Affile «fc 9 , SJjRJB 1 

o~i 3©ttj£&#*-&¥#<*£«a*g5fc:«&$*i 

[0 0 6 8] at$£3 2 tI3«$n.5J:^tCs If «9 2 
8, 2 OC^T, ±ESB 5 ©igTtiu tH" 

T?a*n*s/U3>*rbMftit*u ±i3if5 4©x*i© 

&±83M5 5 ©IgCluiC, 'J>& < £ « ±f3*ltt* U S> y 

[0 0 6 9] If &B3 3tI3l8$ti5«tat:, Iff^Ji 2 
8, 2 9X&3 0£:fcOT, ±I3^1®X^S: S ±|3* 

±K:c h *^IB©±fc* : F4M«ej*«**BB 

ffv , '±§3v^^©|gpgp{cfe5±I3^ > y^>^ h ^ 

taiaA/Tf hu>^-*fl5jsa-rsxs4:, ±83M'>5 l # 

m^-s*T-a«©«ffl^«S¥ist-r?>xgi; x ±§3^ 
asict^ ±fflffl^««©**tMi«©±iB,fco*> 

m-T 2> «fc a tc fr -5 c £: #f 1 S „ 

[0070] m#jh3 4{cs3m^ns«ta{c s if #112 

8, 2 9Xfcfc3 ±83S5 1 ©xg£, ±13* 



) 13BB¥ 9-74199 

±B3TMffl* •> y 3 >n©±fc* ; ?#»&j«««few 

P Lfcv^^Sr^jgKUC©v^^^fflV>T3i'V^>^ r $: 
^±83^^©Wng&K;fcS±83TJf ffltf'J ->'J n> 

i^iiSLt ^*»»»«©-gp * ^® *» e» Rff ^ $ * 

T?«2^t hU>fft»*t5xgi:. ±83M^>^# 
MfiE^tvfe»«±Jc h v >^-S»a*ffl«IWK**fl|-r 

* UT'>&< hfc±83TJlffltf V -> 'J 3 >J&©aiffl#g 

U ±83hU>5 L rtt:^-rs±83M^>5 : -S«)3i^ffl 
IfittKK: J: ») > ±I3?St£ffi*£©*ag{**«©±ffi J: t> * 

m-rzttt>iz^ ±8B»2©m*±aBSBi©xg©3 

*>±§3TJlffltf U ~> »J n >^2r««-ri»xS©HuCff 
v\ ±83SS 3 ©x*I-efcfc±83TJlffl#'J > U 3 >BCftV 
b U >^S^^fflE©±{c 5 P««* 'J U 3 
U» ±83^ 4 ©xeT-ti±83rS14««±lcib'V^TI±±83 
T«ffl^ y s/ y ^ >^su c ±§3¥««^ y y 3 yjg^ 
6»«sKys'y3>«ft«a-r*— ±mvv>^-m 

[0 0 7 1] if3cJ13 2, 3 3, 3 4©^J£(C<t *K ± 
iEOSf 2 8 ©#ffl{cA0Xt> ±i£©«AR^ 2 4,2 
5, 2 6 tmMEm&'&btlZZtlZtjLZ. 

[0 0 7 2] 

[^B^©^«5©^®] 

iRvm2 (a) ~ (f ) z^mvtu&zmn-r&o 

[0 0 7 3] m 1 tt& 1 ©*BfiJB»C43»t 

©»a«ii^^-ro ^ltr^^v^•r^ &tt*z.3mz£.<D 
H«B:WT©aa0Tf»*. ltt^ynvsts**-*-. 2 

&f£7f;U ii?M2ali v L O C 0 S^-gfifeCi o 
T^fiE^nfeff^^S 5 0nm©*>y3>»fbire*jS 

5/y3>»b«-C«JEKSiiTV^*. 4 ate, «/MMH& 
0. 35//m (350nm) , Jp^*s3 3 0 nm©i^tt 

iftS^y ->y n>S®4 aSr^-To 4bli, 
#*2a©±fcJBJ*£ftfc#yS'y:3>ffittfcSU » 

* y y 3 >Ei^4 btt» ±13^ 'J •> y 3 >Sfii4 a 

mzx-mmztix^Zo tcizL, ^y*>y3>sisi4b 

© -SS #4&3M*&K ±tc L T ^ T ti J: v > -fo © fc "T 
5„ sl?y •>yn>»ffi4a«*«H-r 

BRdnfc«H»<bKfc^l/x »«BHWbK5tt» iP?* 5 
Ill0nm©-> I J3>I* 1 ? I &5. 6tt, i/'JnVlflj 



(12) 



^58¥9-7 4 1 9 9 



^— ;i/5r, 7 blixK'J i^'J n >@2$S4 bCD^jJ^t^fiS 

>>*—;i/ 7 a, 7bii, mmzmmztitzi'Viymh 
mxmm^n. iromtmi onmtmtnz 2 0 0 n 

mh^WtS. t^ti^, Wx—JH a., 7b© 

b©JP£ 3 3 Onmi 5130 nmfi^„ o£ »K tfV 
-> «J ^ >S«g4 a&Vtf'J >- 'J 3 >ffi$&4 b©#$ia© 
-5*>1M K">* — Jl/7 a, 7 b<t 9 fe±^tr(4g-rsgP 
#®l?lil3 0nmf$5„ 8 fct, i/Un>Sffil© 

fcit»KV— * • Kl/-f>«*t*U »V— * • 
4>»*8ti, ±§3®iggV-* • KH">«^6{c^ 

bT^ >j 3 >««4 a ttt*rrat-*«itffi«-r*. 

[0 0 7 4] d£Tf % *HiBBJB©«FafcL,T, *';■> 
'J3>i®4afflilt #'J^Un>fl:1g4 a©itSffl!l 

@©a*»meia5it'r k^*— ;i/7a«t»)t»±^©sp^-i: 

Si2 * i 6'&SSSig|J->U-9-'f h'B9 aA^fiKdiiT^ 

W K19at.t5, y-hmsaMftaSftTV^. £ 

fc, jKUS/U3>E«4b©±®fc» * »J •> 'J 3 
4b©iiftfJH©?*.E*£gl51M K ^ 7 b <fc t> *± 
^©SB^-iiKlgE-rs T i S i2 frZtehmUSl 

'>*)■$■ * \<m9bimi&tttix^i. -eut, ±g3# i ; 
u-r >««8n»-r*T i s i2 * 

KM 9 a~9 cfct. mZWffi 12 0 nm©T i S i 

[0 0 7 5] £©«fc3fc*Jfc3n&#£a^ffi©##tt 
il^li, MO S h 7 >^^^©# ij y 'J 3 >f (S4 a 
Atf#y*>U:3>Ei|»4b©±Efcii5«JiS©-S5 (HrS 
F*)tcj5VT, 'J n >BI©iPd© l/5tt±©I? 

i:C»t5S' l J^'f l«I9a, 9b*si 
E££*XTV>5<, — M2 3 t^f <fc5fct££©tH;iJ- 

©# U 'J 3 4 aStf * V > U n >B2*S 4 b ©± 

fflC©*SS-rS5' , ;-tf-f K»9a, 9 b«?ftTV^ 
5. Lfc#oTs *fg^JB£:ft(?S¥«ti«C©tt£ 
T-ttv ') KH 9 a , 9bWJ->'j3>ti9 
afiVd? 'J > U rj >Sf§4 b©H«ffl±t:SE-rsa«fc: 

*©a«L«**t.tfi«Tf*s. «£*©•> u 

D--f K19a, 9b©*Ifct, # »J <J 3 >!£©« 3 5 0 
nmtSfbV^, &£MM1fe(D5' 'J 1M KS 9 a , 9b 
©♦ilis Jtf U *>U 3>JH©fS3 5 0 nrnttfiffl-JJiJ > 
'J 3 >tfJJB©;K£ (13 0 nm+ 130nm) 260n 



Ce*©«JiK:it«bT'> , J-y-'f KH9a, 9b©I 
1 .. 8 5.flgffcfcSfc«>, MfifiVy- KBfti® 
©ffifiMBfcO. 5 4flSC®»t*5. 

[0076] *mmBmx'i±. & v u => >«i 

4 a#tf# 'J U 3 >SB«a 4 b *mi&TZ> * U •> U 3 > 

Kft$ns*W^©fiSft 1 3 

■fcottt&vv, sj?u •> a >«©jp^#ip{tn«ff 
{Sfgv^iif, ^>;^ , ;n>M©^ , ;it^ Kfl3*n*«« 

©®«*^;§ <T-^-S©T, y-htffiavy-HM 
©ffilA,<i^f£i«T-§, *©«j»tt**t:**<«:5. 
[0 0 7 7] St. *HJfiJg*fc*l^Ttt^ ^'J-tf-TK 
I^TiSi2 1f«fiEbfe^ *<z>m<nttm£.vx. 
CoSi2 1, NiSiR WSil, PtSiZR* 

x-i'Vv-'f Ymzmm^xij&^o 

[0.0 7 8]IC, WF^-^7a, 7bS>>'/ 
n>a(bJKT-«fiEbfc* s > S i02Bt**v^tt*©flb© 

nftatt-cwjEa-rs infers a. ^un>^b«i 

*©T-{*4<, -aSStJ^ifafiKiCS ix Ny ^^M^S*; 
©T-fetlfSil^o 

[0 0 7 9] JHUS/'J=i>««4a2ktJ c * , J^ 1 ; 
3>ffi»4bS«B8-r«3HU'>'J3>JR©*a, f^^ 
St-f^^l/Ta, 7 b©ig^»i«$, ^y'J^YH 
I9a~9cS«t5Ti S i2 K©J»S*ti» 
SSffJ® T- U )fe ft (C KS^ $ *l S t) © T- fcfc 4 ^ o 

[0 0 8 0] -9->f Y'trx—JV 7 a, 7bt^?'Jy 

'J 3 >m^4 a , #'Jy'j3 >ffii^4 b&V>> 3 >« 
« 1 2:©Mt:fiinSfbK 5 tt^-J* L_4»K;W-a < T J: 
v^„ fc^u, *HMff^©ri:<-9-^ Wx—Ji'&Mih 
> 'J 3 >«-C«Js2-j-S»-&fctt, Tflfe©^ 'JJ/'J3 >JK 
aw»>U3>3£«i:©**ttSSFSfiF±-rs±tf, K 
>> * - ^/©T# t «KRf bR ^MStSCtWSt 

[0 0 8 1] 132 (a) ~ (f ) £#fisu&* s 

6, ±13111 1 t^-T*»ffSi«©«a*iSt:ov^TKifi 

[0 0 8 2] tf, ^2 (a) fcjjvr«fc-5fc, y'J3> 
»Rl©aiSf^iE©*«fc*v^, rSttlg^^SivHtf 
tilt><Dm?frm 2 a Lx ffi.tt«*Srt©'> U 3 >s 

« 1 ±ty- hBMb«t3 SBJESU&a, SS^fti:#'J 

SM*iiiRe<j{c[^*bT, »tt««©>ffc!i« , JS'y3>« 

i4a^ 3R^*2a©±K:7K'J>'J3>E«4aS 
[0 0 8 3] *HIBBfi8ttt, m«2a*Mt5 



Stftf y^yrJ>E*a4b£ff2fi£^SI^ 1^*330 
nm©#iJv/'j3>Kt«U -r*l£»'MS*iO. 3 

y3>®^4a#tf£^gHbM5£^*£:LTv rStt 
«*£©*> y n >*tS 1 rtfc^*MSH ffiitJg-e?±A 

ib^w^mf&mvk (cvd) im^xmmistzm^ 

3 > SIS 4 afiV^'J v •«; 3>E«|4b©Pfi|^rK:Sffi 
ffltf-f VWafitFBttSMM ^-7 b ft 

JBJ«-r*. t^U K>>*-;i/7a, 7b£ff2J5£ 

J93tf2 0 0nm©^V=i>afcflt&Jl*U 
Jl^^^V^Sfffc^Tx «#2 0 0xim, JP£# 
3 3 0nm©Wh''>j|-;i/7a > 7bS)g(St5. 
[0 0 8 4] 02 (b) CgnaC 

xvf>yfe5^li K^ ^i<y^>^K:«t tJ-th-f h-O* 
—JV7&, 7 b©iS££<gjs£U *<D&^#m<{*>$: 

[0 0 8 5] C©02 (b) (C^I-XgtiJV^T. #31 
SBBIgTB:* it-T K**— ;W7 a, 7 b©iS££<£M-T 
S;£i£hLT, *Mft& (H3 P04 ) iZZZO^y 
yT-vy&ttfflLT^SjB 1 * tM Kfr*— ;U7a, 7b 
*s«>Un>^{bJKT-^^nT^Sfctos fiMSfbJR5 
2ktf*?»1 2 a SHU**- 5 Si02 'J •> 'J 3 > i: 
(D^^^>^mtRtbifi^ <mtl5o tflitfcf*. 1 5 o-c 
®^fH»*ixfc*M*SJ (H3 P04 ) r*£<$ffl-r*i 
tf> ^ys^grbK©^*^^— rtt3 5 A/mi 

<, S'UnvSfbKfr&fcStM K**— ^7a, 7b 
©tJ-?££x $§200 nm, i§£ 3 3 0 nm*t,H7 0 n 
nu iSS2 0 0nmSfI'J*T-S5. d©^©^^;/ K 
:e*^>^B#IWB; % |f)4 0miiiT^5. . K5-f 

BfbBt©a»JJtft*S<«inK, H2 (a) ' fcaVTIM 

2 (b) CiiVr-iM K£*— ;U7a, 7 b©^i££-t-|8 

[0 0 8 6] *HJBBSB-(f ttlt'f K * 7a, 7 b 
* *s <; ^ >SKb*t*J« IT, MMttt iS^i^M 
y^-l^fcfifd «fcdfcUT^S©T?» *©«**#« 2 
a4»J.y^>y*iir, X^tt2a©l!»*©M'M:j& 

B-rs#&y— *i?©$g£&&<^L-£ k^ 

[0 0 8 7] &{c, 0 2 (c) t^-TJ;-5t, *y->'j 



i 9-74199 
3>ti4a, 5nU^';3>E^4bSVigSifiJKV— ^ 

y ^ >e«4 \>rv> y n >aig i (Dmmzm&zn 

5. :©t§, *SQBBJBt?tt, NH4 F*fHF{C*hJ- 
S^W^JftKiti^ 0*f lt-$5MSfflt>t, 2 
0 s e c©F^^^\y h^y^^LTt^-So 
[0 0 8 8] JfcK, 02 (d) fcjjvr«fc-5C, 

yv^i*sffl^T» sts©^B±t:^^>]Ki ozmm 

3"3„ ;©f^>il0©f?i±5 0nmt-fe5. 
[0 0 8 9] ££>{C N 02 (e) lCjjVr<fc-5£ x 650 
"CT-RTA (Rapid Thermal Annealing ) 
SEMI £*tV\ ^'J-> l J3>Ii4a, * 'J S<< U 3 >B2 

'j3>i:f-*>i:tfiJ6*tT, TiSi2»f,45 
->-';-y--f KB 1 1 a~ 1 1 cSMtS. C©fc£, # 

y y ^ >ss§ 4 a xtM* y y n 4 b ©±®s 
trs^wH©— aw^y-tM K-fb^n-s. sr?^ 

tt2 a»V*-f K ■>*—.«' 7 a, 7bffl±fflf^>Kl 
Ott,- TJtec>>y n>*s#ffib5:v'>fc»->y-t»-'i' K-fb£ 

[0090] -e©^, 02 (f ) (c^-r<t-5{c, t>^v 

Y^vJ-yV&fttL-oT. &~>W< KB 1 1 a~ 1 1 

ciiaiwe,, m*&M2 

a, 7 b©±©5feSf£^^>A i ?>5&S^^>Ml 0©<fr 

l^. £?>Kx 0 2 (e) C^-*-»>«;-!f-f FBI 1 a 
~1 1 cftfitfR-rST i S i2 fit (C4 9) fcfc, fftffia 

fflflWJ±*M9«v*»s (6 5 0'C) ■z-Mmzti&mT'm, 

2\e\E<DRT A®M£lt®im 
MM (8 2 5-C) -Cff&W ffiJ3i*©(£V>T i S i2 JR 
(C5 4) *»&J&:Smffiffi5'»;-»M KB9a, E«ia5-> 

y ■y-'f kb 9 bsifttisap^ y kb 9 c ij&m-t 
•2.0 *©a©xsc*H-*as«©watt»©ia*tt*« 

T, LS Ift^riE-T*. 

[0091] 6i±oi8c <t o x 0 1 y ^-f k 
[0092] 2 (omsm&m * 2 vnmmm 

[0 0 9 3] 03lci}V^T, ±83H 1 Cwt*«*S!l 
©SBttfcHtaWftttlPIbWF^ftN-bT, IttB^ft^Bir 

©«it(i, ±ESBi©su«Kffl©iait^-r*#»*s» 
y y n >®@4 asif#y ^ y 3 >ga^4 b©*s## 



*'j->un> mm 4 b © is«sb c mm z n & & > v 4 

T^Sj&#*gQI^«©1#«^*S. c ©*§-&, jKU-> 
U 3 >SBi 4 a&tf# 'J U 3 >I2£I 4 b £«fi£-r -5 # 
'J > U 3 >JR©fi/.M8titiU * U •> U 3 >jjgffl 5 *» 5" U 
1M Mb£ftSJf ©g££©2f£JWTT-;!9 3„ #lx.fcf#'J 
y'j3>iffl->ij^-f Mb£*T,£$t£# 1 2 0 nmffli 
fiv * U •> U n >JR©S/JVBIBtt 2 4 0 n mJfiTFT? 

#U ^V:n>JR©iWiJBfre>»Sr& 

fr&s/utM b-fb^tiTv^gp^-^-y-'f K^^--;i/7 

a, 7b©±S$t:|Hl£iS£{4g£T-IiJ*-r5<fcf)t>i?K 
Ift L S I £ *>+4M«S U# SfJ^*s fe So 

[0094] *gdt^s^£tf*4MM*£B©«i- 
T8ttwbfcia2 (a) ~ (f) fc^-j-xstat^wcra 

[0 0 9 5] (3g 3 <D9&mm S§ 3 ©£flH2<B 

H5ttEI4fc^V-V|SUc43tf.&»r®ia , T?*.5. HI 4 

st>*^5t:j3VNT, ±i3t6 i (Dnmm-mom i t^-rge 

SI 5 £ ij* 1- J; o Iz % fc is 3 #>gf*:ge©$t 

36tt* ±e* i (Dmmmmvm 1 t^-r*##«B©« 

itfclSISIeJDT-feSo fe^U **Mi?KJIBTftts SBl© 
HMUfcJS ^Uv-';n>m@4a©i?5{Pi)®±© 

•tM K^*-;u7©ffi$*s^';^';3>M©;s$i:a(S 
I5)^t-$) *) , mm&>> >; -tM 9 a a* y u n >s 
m a©±®£^6s#©^tcjf£j5££ftTi^s. — 

If* KJ19btt» /HUS/U3>B|»4b©±BB43J:a t iW 
SfifS^UIt'l' FJf 9 c©«jghl^DT*;&£. 

[0 0 9 6] *me&j»ci5(ts**»«a©*jfc 

tt, IfCMOSLS HC43V->T h ^ ^^©tEi&fH 

v U rr >Bt£#fc t5»Sffl-&BU St?#*£8 2 a±©# i; 
S/'j3>Ett4 b*«iS«>S»I-&CJt^»t'h3fV'>. 9K 
2 a±©# U U 3 >SM4 btt# h v >i?X* 

?#g|2 a±©>K l J^U3>iS^4b©ffitn;fi4{Si«1- 



fSM¥9-7 4 19 9 

as i ommnzmtm d < # u u ^ »^©ft'J>^*s 

A s 0. 35/im (3 5 0nm) , #>;->'j3>l©f ^ 
«3 0nmffe5S^ EIRSS^ 'J-tf-f F» 9 b©H 
4©»fBl^tj3(tS^|tft$(±, sK'J *>U 3 >Er^4 b 
©«'J^»«©3 5 Onmi:^g^'j3>Bfa4b0 
mil&J5CDfm£ (3 3 0 nm+ 3 3 0 nm) 101 
0nmh&£. bfc*s oT ^ «63(E«|4:Jt«bT«j2 . 9 
fg©®*A^>>J-9-^ KYbSix, ffitn;fit*>mSs6l+*T-0. 

[0 0 9 7] ifeC, *HM^^tr*5^S**^S©M 

[0 0 9 8] $f, El 6 (a) ^^^^-«to^-^ ±ESB1 
(D&mmmiz&tf 5 SI 2 ( a ) -rUiB^ btigt PI l;x 

;i/7*^j5K-rsfc»©'> , ;=i>s<bM©i?^»i 0 on 

[0 0 9 9] g|6 (b) CVD& 

KYbMl 2&Jt«t-5„ 

[0100] tfrfcr, E6 (c) CinoCv NH4 f 

*fHF©it#2 0*f lffl^M^fflV^T> ±I3^^>^ 
ffittfbRl 2©d*»fS't4«^y c rSi4^ffl3£a&B!?< 
* : ?« > IB2a±fflfB^'*Bft*-r*. Cl©i:#, El^Ufc 

[0101] mz, 1216 (d) tz^-r<ta£> 1 5 o*c 

B8U ^^^2 a±©*y'>U3j/E*4b©ifflffl! 
*©-y--f K>>*-;i/7fel»ft-ri. fc£U 126 (d) 

ja©3j?»J->'Jn>E|g4 b©^{PJl^©1t-r H^*— ;i/7 

[0 10 2] *{C, 1216 (e) C^tiotv NH4 F 

©^'J->U3>S1S4aSU c -9-'r K^^— ^7^VX^ 

^rS^b1-Sfc«)©ISi l ffl.SS:fT'fev\ ftBRfbJK5©5 
■feSttfiHWrt©^ U n 1 ±tlHi L&SPdSV* 

>; •>•; 3 >ii©fflia©-tM ^^-^Tt-gbnt^iS 

»«©^:ffl±tJ??* s 5 0 nm©^^>IKl 0 

[0103] ^e>t N ^6 (f) iZ7j%-T£olz, 1 @J@ 
©RTAjBlCiD, JK'Ji'U^VMfc^-^VKl Oil 



mt > t •> >) 3 > y 

^-*«««^::«'««^ 

t«r SJ: ,r**r?* 4a ' 0 - ti »t'W"«8-«t 

«««> *, P ; i i ™ il? * 

«=«. 



(15) 



#ffl¥9-7 4 1 9 g 



[0 1 1 2J Hl 0 . . ^ _ 

WflW5©±fc * 

«^-^>^^'^^ 

3P04 (lso^ftai, l7 ^^TH 



(16) 



_ .... J ,„ f . 1 i-.via4aM 

;i/9 a, 



to 11 5]*^ 010 W)^*^*^ 
m 1 1 61 *C. BIO <e) Cwriol-. HFJ 

[0 1191 



#H*9-7 4 199 
r-PWC 012, 013 (a)~(e)^014 

[0 12 4] WrtilBitlt M OS ^ 

It^ioz go ■eftS»^t.K««^" b ^*« t ; 

^^^^ 



[0125] y— v&cD'b^^mmi^ixtiuo 

S hv>^*£^ffiUfc^Wt^H-C-fci> LOCOS 
■ T, hl/>f S«?M©ffif ttL S I ©I?I«SS 

[0126] a* % *is«HK«T?tt» sy^'ja >ms 
4 a&vtf.y v y >Esa4 b y ^ > 

MO«0H©-5%->yit-f H<bsnss5^-©s*s 1 3 o 
vWiif, SS^ttlM ;i/7 a, 7b©i«£#f£ 

y-hE»©fiSi«*fi*-CS» «fcoT, -t©a!r*a:# 

[0 12 7] JfclSMBfcSRfc^TUU S'UIM K 

»fcTi S i2 fflt-etttJ^bfc**. -t©flb©**»i: l/T, 
CoSi2I, NiSiR, WSil, PtSi2M 

[0 12 8] H£> &f--f ;i/7 a, 7bSSi 

02 mx-mtizistz-tfi. «>y 3>^bKfesvwi-?-©ffe© 

[0129] $ fc, #y->'j3 >SH 4 aM# 'J > x ) 
3>BI»4b*«riE-r*>J«'J5'U3>«t©«, JP^^, 
Sit-f H^t-^Ta, 7b©*i J f>^$, Gris^-V-i Y 
19 a~9 c^MtST i S i2 R©»S*tt^ #H 

[0 13 0] ftC, 0 13 (a) ~ (e) RUM 1 4 
(a) ~ (e) S^bfttffe. ±1301 2t*t*» 

»ss©Sj§^ a t: -a ^ t isaea -r s o 

[0 13 1] **\ 013 (a) fcjjVTA'-Sfc* hV> 

fc, T**»bJR2 i fc, M/>^©a«)a*ffl'>u 

3 >&fbJil£¥Jfifb-f 3 Bg©:t y =f- > h if - £ & 

4 S' >J n >a<bK 2 2 i: fcJ£« U *&t-e©±CM/ 

[0 13 2] Sfc, 013 (b) fcjjvf «fc-5(C, UiSZ 
M23Sv7i'J:bt, S'U3>a<hJR2 2, TgCg 

Cx-yf >^LT, S§2#ifa3 0 0nm©hU>5 : -2 4 

[0 13 3] 013 (c) t5%-r«tdt, 

WUmCM/ >*^©8tt&*ffl > y 3 VftfbBl 2 

x^CVDSi&ffl^««t5. 
[0 13 4] &tc, 0 13 (d) tc*-r«t-5{c;. S«>& 

#ffl->'j3>»ibK2xscMPat*ffl^-c¥aib-rs 
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fcpifift. u 3 >gMb«t 2 x*» 6*^(1 

spa<baji:u-rcMPa5©f^t)»)t:u^ mr*« 
SbT^s/^^y ^-rst?© 5 pa<bi£&fflv^T*><tv'>. 

[0 13 5] ifefc* 013 (e) t5sr-«t5C % x.y<f- 
h y^-t LTfflv>fe«>y 3>g-fbJK2 2^T© 

[0 13 6] *lc, 014 (a) C*-TJ:-5C, f- V 

mr-it, y-h»fbK3fflRffHt9nm % *'J->'J3> 
I4x0f*li3 3 0 nmt-$5, 
[0 13 7] Jfefc^ 014 (b) Cwti^C, Vi?7> 

&ifim o . 3 y ^ y 3 >«ai 4at; x y ^ 

y 3>gasg4 bfc-sjBjsR-rso -e©^. ^y^>yn>s 

S4a, ^J»>U3Vi!ia4a;fttfjr?4MB2bfc-7X 

* i: lt-> y 3 >a« i rtfc^tt*>r ^>*<g,a«T-a 

[0 13 8] ifcfc, 0 14 (c) Cwti^t, *«± 
Clf-f K^a— ^^©^y 3>g^bJjg7x£Jtl»-r 
•5 o #5£88Wfcf8fc: £ (* £ C © -> y 3 >gMb/M 7 x ©Jp.fr 
(£120 nmt*D, SR 1 ©S&B&JiSfc^W-S-iM K 

*-)vmmm<Di/ y 3 >«fbjK©jp* (350 nm) * 

4. 

[0 13 9] 014 (d) ICTn-tZolc. _h§Bi> 

•jn>»fljjR7x©**ttJ.s»^->yft(To-r» ^y^> 

y 3>S14 aM#'J ^>y 3>E^|4 b©p{Bl^t« 
ffiSSIt-r K^a— ;i/7 afilTEiaSB-y-'f F^t-;i/'7 b 

[0 1 4 0] v #!£8EJfcJST-{±> h* r>*— 

^SSrA? < LTii»K S-lt'T K^a— ;U7 a, 7 b© 
^$^2 0 Onm (ffi-fbJK* 2 5 0nmx-^>ns 

®j«UTV^-5. ^©t»--f Y'y*—)Vm£&i&il8,ir 

*UTy^S3H : F«'»2 b©«ffltta«*lRlfc3SiVT* 

-«T?ftSS' , ;3>aYbJR2 2©/MJP©^fty- F® 
<bJK3«fc?)«0{4g{cfe5o Lfctf^Tv i?»S2b 
©-gP^fe-SHSI^S^nT^. E^8 2bffl3tf 
^gii: UT«fg^-5a5^©*iJi(S«-r4C:i:A J '5c<. 

l o c o s m iz <t o rfcmz n -a ^© j: -5 t3r— 



( 

y ^ > y fc x o t ^©*s tffsas-r s c i: t: jea-r 
tffi4a, # y$-y 3 >bs^4 b, nanf-f 

/l/ 7 a , ffi»SS-9--f F £ a-—;!/ 7 bSir*^ll 2 b £ 

>mw,8&mm-?z>o cfuct v— * • 

KW >««6©ttH*>ft5£S#iS. 

[0 14 1] *K N 114 (e) C^tlSts ±83IB 

l©SHBKJSt:*l*SBI2 (c) ~ (f ) tStififc 

>ia^4bsu c i«jaav-^ • Ku-r>««8&*ij«-r 

£>-y 3 >£^*> i:£Hf&;* TiSi2 1i>f. 

*L ^«ffiSa©^gE^£fToTL S I ft 
[0 14 2] W±©MOS h^>iSX-!/<DWl&Jjmiz£ 

U ^ >SHb)« ( S i 02 ) Lfc v- U 3 >gHb 

JRJI^©fifbJK^*©ffe*mfcffifli LTfc^;l#t>o 
[0 14 3] >>y+M Kfcf#4i: UTT i S i2 £ 

GMJLfctf, -^©fte©****, fllifcE, CoSi2 , Ni 
Si, PtS i«S&ffi/BLTt>«fcl^. 

[0144] (m7<Dmmmm) ig7©n«$<g 

toV>T> Ell 5, HIl 6, (a) ~ (e) RVM 1 7 

(a) ~ (e) £#!$L&#e>l&Bjl-f 3. 

[0 1 4 5] Ell 5fcfc, ^©SlJgffiJ^lC&ttSMOS 
h^>^;*#©»Ta#tjt©— m&7ji? t)©T-*So mi 

5t^t, ±sa^6©n5Sff^tijtt5m i zizm-r 

^fcl^D^£ttUfcfc©(i|i]— ©SW£^U l&0.J§ 
[0 14 6] ;8 6©fgffi^ffi£ttA&!>*£gtB&ffi-C 

fi> stt««±fctt* i jk u 3 >mm 4 ai £^e©± 

©SB 2 y y 3 > S@ 4 a2 £ 1mm £ *u rStt ffUggl 
^©M^>^S^^i:'&S*^ai2b±T-(i, ± 

§3^ 2 # y ^ y 3 >sii 4 b2©^ *u * i # y 
->y 3>@H^4bi(±#sb^^. t^u ^U3>as 
i ±t?*# y y ^ >m&v- h t bisi6 u#^95t> 

Ctt, f l^'J->'J3 >S2i^4bl / 5fe^ 2 # y > 'J 3 > 

ffi^4b2* s ^^ntv^. ^ut, Ii^'j->y3> 

m^al©ilffl©&K£##©lffiSBiM ;U7 a 

T-afrtl. S2-HU-> I J3 >SO 4 a2©±HSU t - ; e©M 
«1Sta!l-4«as|53/>;-y--f K*9a#Bfi£StU SB 2 

* y -> y n > ffi&a 4 b2©±@^ v-£©fflBfc«*- 3 wm 

>««8K«S-rs«46a»5'yi*-'f FI9 c#ffJ/#,£ftT 
V>&. fit, mi, ^2^ty >>y n>m®4al, 4a2 

jsr>-«®gp-> y -y--r k » 9 a iz £ 5 v- v mm&mf&z 
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4 ■ 'if 

ti, mi, *2d?';s/«;3>s«4bi, 4b2svffi^a5 

[o 1 4 7] '&&-fz£?iz, zco 

fStasdc, m 1 #y y 3>asi4aiso : m 1 
y 3 >m& 4 m t j& y ^> y ^ >m&mm-r s c ^ 
t, rSttM^±©m 1 * y ^> y r» >s® 4 ai^m 1 # y 

v y n >ffi»4bli:*^tt<Z)±ffli:a«rau»$C3a: 

So ifc^T, ^n<?>©±tff^$tis^2*yi/y 

3>Emb2rt©®M#ft <&3©T". ^Ifcf7> 

's? x^M^^'ji/'j^^ ia^©ft«tt© isj± t s ajtg 

[0 14 8] i©«t5fc«fiK**ifc*SdB&*co*»fr 
glttt, MOSh7>^^C!)I2*'Ji'ij3>lS 
4a2SVSI2#y »>'J n>iHr^4b2tc«u, ^©±H^ 
V*fflOa©— SKSE-r S i> 'J 1t-f 1*» 9 a , 9 b bWtffi, 

^titv^c-r-, ±gass KDnnBmtmmzy-hn 

fc, MOS h7>5>***J&]«-r3Stt*«fcK!rr* 
fcK)lc, hb>^7>SS^T-ff^^nfe^ : ?7>556 2 b&ffl 
v^l^OT-, ±gaJB l©HS£ff^i:|B]«{c-y-'f !<■>* 
-^U7 £ffjf£-r5*m* s i'y =i>^bJK (CVDtUo 

m 2 b ©<l©il$'.h£Jg < C < #gtWJE©{£T£BS 

[0149] AD;tTs *ISSSf^T-tt, ^'J^'J^Vf 

©t-s mz-itm 1 «K y •> y 3 >«S4 aianafi^n* 
ft^trjK y ^> y 3 >m (wix.«i«ajsn+ * y ^> y 3 

»' T-«fiE JB 2 st? >J 'J 3 4 a2{±ffiiUST : *6 

% &$tr^ > y 3 >MT-«jiK-r ?> c t t% mm«-> u 

^itJKAMgt>#y i^y 3>m©^* s ^y-tt-f 

ffl^tvSfltm (As) ^ (P) tf-Y KJ1©JB« 

*Pl*-rs©T-, -jRWtttiSaK^tttttfK-rsti 

Ifeibt, «SJKn+ ^y^y3>jKT-^i^y>-y 
n>S®4al$r1gfiEb, fSigSn- #>J->'J3>Ifl 
2 sj? y y 3 4a2S:^ UT, * 2 * U U n > 

Sfil4a2©±aS^©!^fi|ffi©±{C->yit'f F19a 

sct^ajtei:*?.. d©j»^(i, an, *2*ys/>; 

n>E»4bl, 4b2T*JSESftSsK»; ^'ja>B»4 b 

s^sa^gp^y-y-'T ^ ^ j■9b^cov^-?:•&|5I«T-$)S. 
[0150] ib i©nsEff^fciB]«t:, *nmm 

JSRTJtt, SS' U tt-T HJB 9 a , 9 b , 9 c £ T i S i 2 

T-«|J5EL.fe* s . CoSi2, NiSi, WSi, PtS 
i2^©ffe©->y •tf-'f J:^t LT*> iV->. 

l">^-;i-7a4Si02 t-MLt* ! > 



(19) 
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Si3 N4 fcSWet*©ftiJ©#&T-$j£UT&«U>o 
CO 1 5 1] *fcx ^yS'UaVKiOW, JSfffcSWi 

■y-'f h •>*-;!/©«, i^^^ s^ytM K/i©Kjp«tt 

[0152] £ h y ♦> y 3 >flgC K-t? 

[0 15 3] &(C, 01 6 (a) ~ (e) XlflSl 7 
(a) ~ (e) SlMHUfc* 1 ^ JblBEI 1 5 CSv*"** 

[0 15 4] £1\ 016 (a) ->'J3 
>S« 1 ©± C , " ^- hKfHS'3 1 # y ^ 'J 3 > 
'R4xlfc**U ■€©±thU>f-»a**f*IBPl/fc. 
i/** hR2 3*JKfiK-r*. .y--h»fblt3i:*i#y 

-> » 3 >m 4 xi t a % ^©xgr-a«)ii*fflKfbM*¥ 
fflflii- 4 fe »©^ y > y v * - 1 1 x i> mm $ * 

So *HSig^T-tt, 0"-h»{bR3©RJPtt9-nnu' 
SBl#y S' 1 ; 3>Bt4xl©flU«i2 0 0 nmffcS, 
[0 15 5] mz. 016 (b) fcjjV*-J:3fcv U5>*. 

-hWW3ftx^>yu Hfc^'j3>at«ifta' 

[0 15 6] 0.1 6 (c) KjjVJ-J^fc, 

>^r^©a»a*ffl ^> y 3 >»ftjR 2 x * c v d 

[0 15 7] 016 (d) iZ7Ts?£o\Z, $/ij3 

>»ftffli2xftCMPacftffl^-c¥afti-*i:rawfc, 

'J 3 >RftjR 2 x *» 6 2 b Zsi* > tr-+ 
So iCf, ¥ffl<bB$©^^^>^ h v-M-fcbT* 
l^'JvU3»14xl^ffl^5o X> ¥SfciSfc'utC 

^©sFfifcSfcJB^Tfc'j;^. *i#ys/y3 

>ffi4xl'v©^>Mfc CP* 3H=tt») ©2»Afi, 0 5 

(a) fc*-rJBi*U5'y3.>jK4xi©Jti»xii©.» 
a\ 05 (d) c*-rvfifbxg©«cffa. . 

[0 15 8] 016 (e) t*1"J:at % SS± 

fcSS 2 # y y 3 >R 4 x2***1- So Mlt . 
tiU SB2 5j?U'>';3>R4x2©BMIttl 3 OnmfS 
5 . *©«, IB 2 # 'J S' U 3 >R 4 x2rt £ffig£TO&«! 

(n- M7M«) ^aiA-TSo 

[0 15 9] 017 (a) fcjjVJ-J^K, 

y->y3>«i4x2©±t % y-Yw&**--'>ym<o 

[0 16 0] ftfc, 017 (b) t^-Tidt, 1/S>* 
M«3 lSffl^TSBl, »2*'J ^y3>K4xl, 4x2 
filW , -hafbJ«3fc/**-=>$'U y-hft^W 
0. 3 5/£m©*l, *2sHy*>y3>«ffi4al, 4a2 
i:, *1, *2/Ky«>y3>i>»4bl, 4b2tZBf&t 
So *©SL #y *>'J3>»ffi4al, 4a2, #|J-/'J3 



3>««lrtC^>ll*-f*>*fiJMElfttAU <£iUS 

[0 16 1] *C,'H17 (c) fcjj**-J;$fc % JP## 
12 0 nmg|t©-«M \t**-M&tilR®$> 'J 3 >^b 

H7x^it«-rs. 

,[0162] 017 (d) Cf^iot, ±ffi'^ 

y3>»ftJI7x©S*tt3iy^>y*ffoT, SBl'sK 
y •> "J 3 >«H 4 al©5SfflO®±t:«ggp-9-'f K t>*—)\/ 
7afc^J«*S.'*|&IB&!B-eB\ *ffl*2b±ffl!6 

2 #y > y 3 >E$g4b2©ii5fflaE±Ui{i^£iM k 

[0 16 3 ] *©«, #st?ys/y 3>«*S4al,4a2, & 
*«;5'y3>Ett4bl,4b2, »SigB1^-r ;i/7 
a, Wm>V4 YO*- )l7bR7fm?ftm2 b££v 

^^iiUT, «>y3>s«irtic^tt«-f*>ft]isiME 

U-f >««6©«Ht»«a**i*. 

[0 16 4] fcjl 7(e) t^tiit% ±§B^ 
HUf6^{c*ltS01 (c) ~ (f) {c^-rx@i:|5] 

S. *©«s JHHMfillR©«^ ¥Sfbv 3>^^7 
-;u©MPx &)R£MMi©ii«t^ ft»K*©JKfilMffftff 

otLsisiin. 

[0 16 5] U±©M0S h9>^^OWi*iSt J: 
t)^ 01 h5>S>**©*iSfc#BT! 

<gffitrc©^y^y3>a^ Ei^§gtMf§ 

S. ttfc, *5©5Ql^j»©«IS*tti:lt«lyT; 
'J S^y 3>«ffi4al, 4a2SU t ^y^>y3>|Sja4bl, 
4b2^^^-->^-TS^t, W^t7 7'> KtC 

& o 

[0 16 6] (jB8©HSE^fi) *c &8<DmMmm 

Cov^T, 01 8X^01 9 (a) ~ (f) S#fiSb5: 

[0 16 7] 01 8(i, *£SB&ffiCffiS¥*ttgB© 

Br®0T-feSo HHt*-r«t-5C, *HMff^T*tt, h 
I/>^«jt©^?^H2bAS|&{te.tlTiJt), 

jj? y S" y 3 >*fii 4 a y v y 3 >e» 4 b <omm 

±tfiM»^b«5*^UTttlMtA»&«:*L*tt©"y-'f 
K«>*— ;i/7a, 7 b#*ft-eftflM£tVO>S. ^© 

ftfe©«Siiitts ±I308K:^1-^jgi:|5)i;-e$.So 
[0168] *$ftpSkD¥*tt£BC <t 0 , ±§3^ 6 

©lOB&lBfc^Ws&aiSaJil-Sci:^**. *Dx. 

*-;i/7 a,. 7 b&JBJ«1-Sfc©0*-/^-X'y^>^' 
fift, hU>^«!jiO* : f«'(i2b©JRff©»'MfelB± 
T-^S^J-^feS. -Tftte-fe, *?^«2 bi:rStttS^ 



(20) 
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fcd J otv * U $/ 'J 3 >9M 4 a 'J 'J 3 >EIS 4 

[0 16 9] 019 (a) ~ (f) £#J8Ufc# 
6, HI 8K^t*«»«ll©«ifixeftllWli^4.- 

[0 1 7.0] *1\ .01 9 (a) fcjj*"ftt»tt< Ha 
>««l©Stti(W«rtfc, 7-hiHbJgl3£/|-UT*y 

f*©±fcfiMMMbK 5 &£* U * 'J 'J 3 >«fi 4 a 
2lV"€©W«*0«rt«fb«5Sv^^i:UT, T«* 

£ x-ftmws y 3 >iMbffll 7xi: ( * ffl ?K y •> y 
3>»14i:t, VvfftfcCVDiSfc J; £ 
ffl 4: ^ U H 3 >«S 4 aKtftf 'J H 3 >EM 4 
b, fiMHMbK5, S/')3>»flj«7x, *US/'J3> 
«14©<*ifiHU ±BB»50HilUB»4:Hlfeft-»)s * 
iPfl*2 b.® h U>*©*3 »£#£»©»£ tt±H* 

[0 17 1] *C N 019 (b) RIE 
fC«fcD, jJ?UH3>K1 4fc*wt-:c«y*->i'U 

3— ^-tfffl^ai/TfBicaj^ftiujict*. 3©$qjik: 

#y y 3 >m® 4 a fcjtf'J 'J 3 >E«M.b 

©s«{'t3S©p3-^— *i-en«aa* y y 3 

1 4afcE»*#y$'y3>v;** 1 4'bfcfc 

was-*-*. c©i:t> #y«>y3>«i 4^'ja>i 

(B 2 b i: '> y 3 >«RiIfc©l!ai2&«;*:* ^a^fctt*? 
#«t2b©^ffl±£fc* yH a>n 4©-asjwa* 
*msff^©^i:<^M^naif 
< fcv^jft&ctt, JR^IH 2 b©«iB±fcttsi?y ^> 

y3>u|i 4*«a&*w 

[0 17 2] JfeC, 019 (c) ~ (f ) C5*1-Xg 

-c\ ±E»5©3ai0BJtt*»t*iai 0 (c) ~ (f) 

K5**-i8i:HI&xHfcfT5. *©&v NIHMBflMK©£ 
*U\¥Sfk 3>** h*-;u©§ln, ^ilEiSaJl©* 
* ^«B»©J&J«<SftfToTx LSlfcJ&S1-5. 

[0173] wioigcto-c, 01 8 y-y- 

[0 17 4] #fc x ttffiMt&OH&'etii* 01 9 
(d) t^-Tlgt, »b«MR 5*5*^(1 2 b»V 

fSft*a©«>y3>iS«©±K:»jEaE*nT^4©^ -y- 

-f K 7 a, 7b*JBJ«-r4l»t3R^Ji2b0 
JWP©»/h#£i;&^. Ufctfot, *OA* : ?«-«2 

biiH 3>*«i ^©laics^sffiaii-ft^fc^ 

y-h©^*-=>^i»flE©|fiJ±SH4C4:*«7?* 

So 

[0 17 51 (g9©£MU£lB) £9©$JM£jl8 



tCO^T> 02 0 (a) ~ (e) RXfffl2 1 (a) ~ 

(e) *&m\stt&t>mmtz>o w 
miix^zm, ±B*8©saw&ttfcHb-e*5. fc 

£U *3ttH&»T?tt, 02 1 (e) t^i^.t, 9K 
2 b itm&ffl&O *s y 3 4: H l> * 3 tt« fc 
©msft-c* d , # y y 3 >mm 9 a&tf # y > y 3 

>E»4b©TJlli#£±lC¥fflfbS*lTVv.5. 
[0 1 7 6] *1\ 02 0 (a) ~ (e) C^-Txfi 
T\ ±K»6©faSJ&«K*»J4iai 3 (a) ~ (e) 

20 (e) c^tig-?, mTftmzbtm&mt&vis 
'y3>atKi:*«ejf3pa^b$n*. ^©.fcofc^sfb 

02 0 (a) JC5«1-Xg"CS/y3->a^bflt2 2©JP 
^Sr^feU UT**x 02 0 (e) £^-TX*lT\ H 
3>SMb*2 2airfjR*»fbK2 lfcx.y*->y-fS 
lit* JK^i^bfcHBSfc^v^l'^l/tJMIttfce 
KspSYbf 4C4:Tf«»t|iai-*. o*!>, &gP©^ 
v*>^JWSS*«LTx ^«)H3>^bJ12 2©JP 
**ft«bT*B-tfJ:l^ *4HB\ 02 0 (d) 

■rttJB*6*&t*>y3>sMbK2 2&vrmm<m 

2 1 S:l^*-t-5«t-5{cCMP$:fi : ac:i:*)'r-§So 
[0 1 7 7] ^e©&. 02 1 (a) ~ (e) fc^-Txg 
T\ ±l3^8©HSS^{c4b*(t501 9 (a) ~ (f ) 
i:|s]bxg§fTa. fc«U **«UB*-ettx 01 9 
( (d) t^-i-Xgt*r«1-4Xg©H*ft**UT^ 

[0 17 8] ^»fi^«7^$n«^«(^K©«it 

lis fg?#&2b©±E£fStt^©$'y3>»&l© 
±iBi:©IHIlcgai*«3a:vv^fc ±IBH 8 CUSS 

'a£»c«fcs#awt«'«©*fcfcH&'T?ss. ufetf^ 

Ts ±EJB8©««HB»i:e«rat»**»liU, w- 

y 3 >iB&4 b©y^-->^B#{c^^g| 2 b i:rStt 

«»©^y 3>atRi 4:)6*^icTa<b$nTv^*© 

[0 17 9] 

[£SIE©®£] flt$g 1 ~ 9 C *#»Sfi©y 

- h«ffi*ft««i-*ttR©# y ~> 'J a »s©is$ «fc ?) 
^)^sv^-y■'^ p>>*-;i/SB«tx #y »>y3>js©±at 

^ffl!l®©^*.-y-^ K 0*±*©aJ«' 4: t »-r 

y ^> y 3 >'««*fc43^T t»ffiutfi©(Bffi^0 

[0180] is*ia 1 0 ~ 1 8 k *mw$iw.<D 
f- h«ass*«ifi8-rsiitt®#y«>y3>Bi©*af«t 

!)*»fiVWJK-S©jp*ft^-J-4L*tt©'9-'f K^*- 

#y H3>ji0±ai:^(D@©a*>L*« 



-ft* 1 -.. 



(21) 

[o i si} »#bi 9~2 7t<tn«, is«iai~9 

[0 1 8 2] ff*«2 8~3 4CJ;ft«, H^«10~ 
1 8©«J6KS*1-5*2il^S&^t^jfrS-i:A s 

[HfflOJM&IMlii,' 

[01] SfU©|li^J§t&S^gft3£a©ll?T®0T-fc 

[h 2 ] * i ©soiuKafc«**«M«i««o«axaft 

[0 3 ] M 2 ®ggfiBimEff3¥*{^flft0>ri&B7& 

[04] ?g3©iiM^£&3*«ttgg©^0T& 

[05] 04{c^-rv-V^iJl*S*«^g©»r® 
0T-&£„ 

[06] ^3fflHMff^{c^S*«»^g©®jixg§ 
^Br®0-e^5o 

[0 8 ] m 5 ©HMff^t^S*#^fi©«f®0T-fe 

So 

[09] 85©!!il£»»C«S*#«««©-S$£ifc* 
[0 1 0 ] & 5 ©£gM0&8Cffi£¥«(4&a©K£xil 

[01 1] Sg5©IIJBB!Bt:«s*aMMUa©«JgxS 
©**t-*B-5*Ji*lt*LT*-rBfiiiBlTf*S. 

[0 1 2 ] . $ 6 (Dnmnm^h^mvmm.oymmmx 

[0 1 3 ] m 6 ©silBK»t»6*»(«li«©«3ftx|i 

©d t>*?&m&Bi&+.h *T?©xas^i-KiBia^ft 

[014] jB6©^ifi^lB(cfl(%^«(^B©CISxS 

©a^jn^iift^au&ftcxgft^-rwiiiiaT* 

[0i 



T 1 3 5 6 

^P8¥ 9-74199 
[01 5] £7©||»«1K&£*#<*I&B©»T®0-C 
[016] £7©&Gfl£ffi£ffS$#flM©*tifiXg 

© 5 2 * «j i/ 3 >m*&i&t h t -t-©xgs^-r 

[017] £7©^ss^c^5*#^sa©iJiixg 
©a 2 * u u n >mzrM b&a©xfi*^-rw 

[0.1 8] £8©HM^t^-5*#^a©»rffi0T- 

[019] *U©$Jti&JB£ft*^4^froH£xS 

£*-r»rffl0-e&5. 

[020] m9(omtmm^»i*m*mm<Dmmxm 

■5. 

[02 1] £9©£ffi^!BCffS#9f^B©3&xg 

©d ^^^-Hift^bfc^©xgft^-rBf®0T-fe 
5. 

[02 2] t£5fe©t>" 'J 1M K«igftW-rS*zS»^g© 
K@0T-&5. 

[02 3] t^©*»^B©M3§xgft^-r»rffi0T* 

[?^©S&HJ3] 

1 ->'J3>SS 

2 

3 y-hRfbM 

4 ^)^^>wm 

5 ftSSfbM 

6 fi»KV-* • >"*«." 

7 a «ffiffl-iM K ;i/ 

7 b BRSIM P**- ./l/ 

8 • KU-f >*« 

9 a «S»»>«;if-f HJi 
9 b BUMS' U 1M Kl 

9 a «Rffl5/'JiM YM 

10 (&MK) 

i i s^yiM hi 
1 2 ^*?->?mm<m 

14 ^^^ffl^'J^'J3>Jl 

] 




1 



XI 356 

(22) #5B¥9-7 4 199 



tmt;h [0 2] 




'1 * --■■>^ "' 



Tl 356 

ftmW- 9-74199 



[06] [H7J. 




% 



r 




■3 ■ 



